Identification of a segment of DsbB essential for its respiration-coupled oxidation.
In the Escherichia coli protein disulphide bond formation pathway, membrane-bound DsbB oxidizes periplasmic DsbA, the disulphide bond-introducing enzyme. The Cys-41-Val-Leu-Cys-44 motif in the first periplasmic domain of DsbB is kept strongly oxidized by the respiratory function of the cell. We now show that the characteristic dithiothreitol resistance of the Cys-41-Cys-44 bond was retained even when the flanked Val-Leu combination was replaced by XX sequences from other oxidoreductases. Results of insertion mutagenesis showed that only the insertions (1-31 amino acids) in the region C-terminally adjacent to the CXXC motif impaired the oxidized state of DsbB. Deletion of a single amino acid from this region also rendered DsbB reduced and inactive. However, single amino acid substitutions of the four residues flanked by CXXC and the transmembrane segment did not abolish the oxidation of DsbB. These results suggest that some physical property, such as distance of the CXXC motif from the membrane, is important for the respiration-coupled oxidation of DsbB.